Life span emotional development theories propose age differences in emotion regulation tendencies and abilities. Research on age-related positivity has identified age differences in attention to emotional content, which may support emotion regulation in older age. The current research examines the roles of age and attention under various emotion regulation instructions. We measured younger (N ϭ 92) and older (N ϭ 88) adults' fixation to negative emotional content and continuously rated affect during normal viewing and instructions to regulate. Those instructed to regulate first did so generally, then using detached or positive reappraisal and expressive suppression. Older adults (OAs) fixated less than younger adults (YAs) in negative areas regardless of instructions, suggesting broad age-related attentional tendencies. In contrast to some previous research, betweensubjects analyses showed no age differences in effects of either form of reappraisal or suppression on affect. Within-subject analyses showed specific regulation instructions predicted less negative affect than general instructions for both age groups. Attention was unrelated to affect for both YAs and OAs across instructions. In sum, this research presents pervasive attentional preferences away from negative material in OAs as well as evidence of successful reappraisal and suppression in both age groups. Looking patterns, however, seemed unrelated to emotion regulation instructions' effects on mood for either age group. Age differences in attentional patterns may therefore not translate into age differences in subsequent emotion regulation success.
Does emotion regulation improve with age and experience, or do age-related declines reduce the effectiveness of some strategies? On the one hand, older adults (OAs) may be more motivated to effectively regulate their emotions to maintain well-being. Socioemotional selectivity theory (SST; Carstensen, Isaacowitz, & Charles, 1999) proposes that because of more limited time perspective, OAs are more motivated to maintain or enhance social and emotional well-being in general, whereas younger adults (YAs) have longterm goals that expose them to negative experiences but benefit them in other ways (e.g., learning information, problem-solving skills). In other words, OAs may be generally more likely to engage in emotion regulation than younger adults. This tendency is evident in the ways people process information on a moment-tomoment basis: OAs show age-related positivity effects in attention and memory, prioritizing positive over negative information (Reed & Carstensen, 2012) . In some cases, this can aid emotion regulation efforts (Isaacowitz, 2012; Isaacowitz, Toner, & Neupert, 2009) .
On the other hand, effective implementation of emotion regulation depends on resources that vary with age. Cognitive and physical declines may make it more difficult for OAs to engage with intense emotions (Charles, 2010) . Consequently, some strategies that were effective in younger and middle adulthood may become less so with age (Urry & Gross, 2010 ). Yet a lifetime of emotional experiences can provide OAs with skills and knowledge to manage emotions successfully, despite age-related declines (Charles, 2010) . Healthy aging requires OAs to shift from relying on diminishing resources to utilizing those that persist or increase with age (Baltes & Baltes, 1990; Freund, 2008) . To compensate for age-related declines in some domains, OAs may choose to enlist different emotion regulation strategies than YAs or implement them via different mechanisms, based on what is likely to be effective for them. Here, we test the idea that attention is one such mechanism that OAs draw on to support emotion regulation. (Gross, 1998b) . Attentional deployment refers to the direction of attention toward or away from aspects of a situation in a way that influences emotion. As an early stage strategy, attentional deployment in the form of distraction allows a person to disengage quickly from a potentially emotional situation. Given OAs' motivation to minimize negative emotions, and attentional deployment's potential to prevent negative emotions from occurring in the first place, OAs may rely on attentional deployment for emotion regulation more than YAs. For example, both age groups are more likely to use distraction (vs. engagement) while viewing high-intensity negative images, but OAs are more likely to use it for low-intensity emotions as well (Scheibe, Sheppes, & Staudinger, 2015) .
Eye-tracking studies, which can assess overt attentional deployment toward or away from emotional content, have found OAs look less at negative faces (Isaacowitz, Wadlinger, Goren, & Wilson, 2006) and negative parts of unpleasant images (Isaacowitz & Choi, 2012) compared with YAs. OAs show more positive looking (away from negative and/or toward positive) when in a negative mood (Isaacowitz, Toner, Goren, & Wilson, 2008) and when instructed to regulate their emotions (Noh, Lohani, & Isaacowitz, 2011) . In contrast, YAs look more at negative parts of the image when instructed to regulate their emotions (Noh et al., 2011) . This may reflect a greater willingness to engage (vs. disengage) with negative material when regulating emotions, compared with OAs (see also Scheibe et al., 2015) .
The first goal of this research was to examine age differences in attentional processes in various emotion regulation contexts. To do this, we tracked visual fixation to the most negative parts of images. Some participants were instructed to view the images normally; this provided a baseline with which to assess younger and older adults' attention to emotional content. Consistent with SST and with past research, we would expect age-related positivity effects, with OAs looking away from negative material to a greater extent than YAs.
Other participants were instructed to try to minimize their negative emotions; this provided a separate comparison to test whether YAs and OAs engage in attentional deployment when regulating their emotions without more specific instructions. Research on situation-focused emotion regulation has shown that, when instructed to regulate their emotions, YAs' situation selection patterns match OAs' (whether the OAs were instructed to minimize negative emotions or not; Livingstone & Isaacowitz, 2015) . Therefore, YAs may show attentional patterns similar to OAs when instructed to regulate their emotions, but not when instructed to view normally. In contrast, YAs may engage (rather than disengage) with emotional material when regulating (Scheibe et al., 2015) , in which case they would show the opposite pattern, looking more at negative areas (as in Noh et al., 2011) .
Age and the Strategies of Reappraisal and Suppression
The second goal of this research was to examine age differences in effective use of specific emotion regulation strategies, as measured by reductions in negative affect. Of the strategies derived from the process model, cognitive reappraisal and expressive suppression have received the most empirical attention. Reappraisal refers to changing the way one thinks about the situation or emotion to change one's feelings (Gross, 1998b) . It is generally an effective strategy for regulating emotions (Webb, Miles, & Sheeran, 2012) and is associated with long-term psychological well-being (Gross & John, 2003) .
OAs report using cognitive reappraisal more than YAs (John & Gross, 2004) , but because reappraisal is resource demanding, OAs may rely on it less and it may be less effective for them (Opitz, Rauch, Terry, & Urry, 2012; Scheibe et al., 2015; Urry & Gross, 2010) . In one study, OAs chose to use distraction over reappraisal more often than YAs did; this preference also predicted less negative emotion for them (Scheibe et al., 2015) . In a brain imaging study, YAs were more successful at using reappraisal to downregulate negative emotions than OAs; YAs also showed greater activation in areas of the prefrontal cortex related to cognitive control (Opitz et al., 2012) .
The type of reappraisal may matter. Detached reappraisal distances the person from the stimulus by focusing on nonemotional aspects of the situation; positive reappraisal focuses on positive aspects or possibilities (Shiota & Levenson, 2009) . One study found OAs used positive reappraisal more successfully than YAs when viewing sad and disgusting films, whereas YAs used detached reappraisal more successfully. Similarly, in another study, OAs were more effective than YAs in using positive reappraisal to reduce sadness (Lohani & Isaacowitz, 2014) . Shiota and Levenson (2009) reasoned that, in part, because positive reappraisal draws on existing positive attentional biases and on experience with longterm benefits of negative experiences, OAs may utilize it more efficiently. They did not assess attention, however.
Expressive suppression refers to inhibiting facial expression in response to an emotional event. As a response-focused strategy, the emotional experience can remain intact; the focus is on expression rather than subjective feelings (Gross, 1998b) . Research has generally shown expressive suppression reduces behavioral indicators of emotion, but effects on subjective experience are weaker (Webb et al., 2012) .
OAs report using expressive suppression less than YAs (John & Gross, 2004) , though they may be equally skilled at it. Shiota and Levenson (2009) suggest that because expressive suppression relies on motor rather than cognitive inhibition, OAs may not experience a decline in effectiveness compared with YAs. Indeed, several studies have found no age differences in the effects of expressive suppression on mood (Kunzmann, Kupperbusch, & Levenson, 2005; Lohani & Isaacowitz, 2014; Shiota & Levenson, 2009) .
The current research conceptually replicates and extends past work on age differences in reappraisal and suppression effectiveness. We manipulated instructions across tasks to allow both within-and between-subjects comparisons. We randomly assigned YAs and OAs to view emotional images naturally or to minimize their negative feelings. In addition, participants who were instructed to regulate their emotions were first asked to do so generally (without more explicit instructions), and then to use reappraisal and suppression. In addition to the between-subjects comparison with group instructed to view normally, we can examine any incremental benefits of instructing specific strategies over generally activating emotion regulation goals in withinsubject comparisons.
If OAs rely less on cognitively demanding strategies like reappraisal (as proposed by Urry & Gross, 2010) , we would expect them to be less effective than YAs at implementing reappraisal. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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This may apply more to detached than positive reappraisal, however, due to habitual cognitive processing patterns in OAs (Shiota & Levenson, 2009 ). In contrast, we expect no age differences in the effects of expressive suppression instructions on emotional expression or experience. Based on past research (Gross, 1998a; Webb et al., 2012) , we expect reappraisal to be more effective in reducing negative affect than expressive suppression. Due to differences in cognitive resources, this may be moderated by age. Whether these strategies are more effective than general instructions to regulate is a novel question, and depends on which strategies participants implement (e.g., attentional deployment). The constrained nature of the image-viewing paradigm calls for strategies that come later in the emotional process (targeting attention, cognition, or response). We assessed attention to negative emotional areas during the general regulation task, which allowed us to compare attention in conditions of normal viewing, general emotion regulation, reappraisal, and suppression.
The Role of Attention in Reappraisal and Suppression
The process model proposes that attentional processes precede cognitive appraisal and emotional response (Gross, 1998b) . Following this line of thinking, research has examined the degree to which the emotional strategies occurring later in the emotional process depend on attentional processes. For example, when instructed to mentally distance themselves from the target-a reappraisal strategy-YAs looked less at the eyes and mouths of targets expressing sadness (Manera, Samson, Pehrs, Lee, & Gross, 2014 ; see also Bebko, Franconeri, Ochsner, & Chiao, 2011) . When instructed to reappraise, OAs (in their early 60s) spent less time viewing emotionally relevant parts of the image (van Reekum et al., 2007) . In other words-whether intentionally or automaticallyattentional deployment may occur in conjunction with reappraisal.
Attention has been shown to account for significant variance in brain activity (van Reekum et al., 2007) and affect (Manera et al., 2014) during reappraisal, but studies suggest that reappraisal cannot be reduced to attentional deployment, at least in YAs. When attention was unconstrained, reappraisal instructions contributed to variance in affect beyond the effects of attention (Manera et al., 2014) . Constraining attention (compared with free viewing) does not appear to influence reappraisal or suppression success in YAs (Bebko, Franconeri, Ochsner, & Chiao, 2014; Urry, 2010) . Therefore, attention may be one mechanism supporting reappraisal, but probably not the only one.
There may be age differences in the roles attention plays in emotion regulation. Distraction from the most emotionally evocative parts of images may contribute to reappraisal in OAs (van Reekum et al., 2007) , whereas visual engagement with stimuli may underlie regulation success in YAs (Bebko et al., 2011) . In an emotion regulation choice paradigm, OAs preferred disengagement (via distraction) to engagement (via reappraisal) more than YAs, and greater distraction predicted more positive affect for OAs (Scheibe et al., 2015) . In other studies, greater visual engagement with emotional material predicted more positive affect in YAs (Bebko et al., 2011; Noh et al., 2011) .
Notably, none of these studies examined attentional processes in reappraisal or suppression in both YAs and OAs. If YAs and OAs rely on attentional deployment to varying extents or in different ways, it would be useful to examine whether attention contributes to changes in affect during reappraisal and suppression. Therefore, our third goal was to assess the relationship between attentional processes and affect within a variety of emotion regulation contexts.
The Current Research
The current research sits at the intersection of a number of questions related to aging and emotion regulation: (a) age differences in attention to emotional material (age-related positivity effects), (b) age differences in the effectiveness of emotion regulation strategies (reappraisal and suppression), and (c) the degree to which attentional patterns vary across age groups in various emotion regulation contexts. To tie these questions together, we assessed visual attention and affect in YAs and OAs viewing negative images. Participants either viewed images naturally or were instructed to minimize negative emotions. Those instructed to regulate were asked to do so first generally, then using either detached or positive reappraisal, and finally expressive suppression. We first examined the effects of instructions on attention under conditions of normal viewing, general emotion regulation, reappraisal, and suppression. We then examined age differences in the effects of those instructions on continuously rated affect during the tasks. Finally, we assessed the degree to which attention was related to affect.
Method

Participants
Participants were 92 YAs (69% female; 55% White, 29% Asian, 8% Hispanic) and 88 OAs (50% female; 81% White, 6% Black/ African American, 1% Hispanic).
1 YAs (ages 17-25, M ϭ 19.45, SD ϭ 1.61) were recruited from introductory psychology classes and received course credit. OAs (ages 60 -89, M ϭ 69.62, SD ϭ 7.60) were recruited from the Boston area via flyers and print and online advertisements and received $10/hr. All OAs passed the Mini-Mental State Exam with a score of 25 or higher (range 25-30, M ϭ 28.48, SD ϭ 1.46). For participant characteristics, see the online supplemental materials. This study was approved by the Northeastern University Institutional Review Board.
Materials
Picture stimuli. Stimuli were images from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008) , from a subset tested for age differences in valence or arousal (Grühn & Scheibe, 2008) . As there were not enough images with no significant age differences, we chose those from the remaining pool that had the smallest effect sizes; five images 1 Additional data from two younger and six older adults were excluded because of significant technical problems resulting in loss of both eye and affect data. Some participants (63 younger and 67 older adults) participated in a separate session one week earlier and completed procedures reported in Livingstone and Isaacowitz (2015) . The procedures reported in this paper were identical for both groups, except individual difference questionnaires were completed one week earlier for this subset. This document is copyrighted by the American Psychological Association or one of its allied publishers.
had significant age differences on valence and eight had significant age differences on arousal. A list of IAPS images used and analysis of normative data can be found in the online supplemental materials. Eye tracking. An ASL Model D6 eye tracker (Applied Science Laboratories, Bedford, MA) and GazeTracker software (EyeTellect, Charlottesville, VA) recorded eye movements at a rate of 60 Hz. Fixations were defined as an interval in which gaze was focused within 1°visual angle for 100 ms or more (Manor & Gordon, 2003) . Stimuli were presented on a 17-in. monitor with 1,440 ϫ 900 resolution. Images were stretched to fit the height of the screen; black margins appeared on the left and right when images were vertically oriented.
LookZones (areas of interest) were created around the most negative parts of the negative images within GazeTracker. To identify these areas, five trained research assistants nominated the most negative areas of each image by drawing perimeters around them; areas were selected if at least three raters indicated it as negative; images could have more than one LookZone if multiple areas were nominated (range 1-5). If there was disagreement in the inclusivity of an area, the more limited version was chosen (e.g., if three raters indicated a snake's head and two indicated the snake's entire body, the head was selected for a LookZone).
Affect ratings. Continuous affect ratings were recorded using an analog slider and RealTerm recording software (Empirisoft, New York, NY), which recorded affect ratings on a scale from 0 (most negative) to 100 (most positive) once per second for the duration of each task. The slider was labeled with "most negative" on the left and "most positive" on the right. To simplify the procedure for participants, the numbers 0 -10 (rather than 0 -100) were labeled on the slider. The slider was set at the midpoint before each task. Continuous affect ratings for each participant were averaged across the duration of each block of negative affect. Rating sliders have been used in prior eye-tracking studies of age differences in attention (e.g., Isaacowitz et al., 2008; Noh et al., 2011) . We recorded mood continuously to capture emotional responses to each image as they appeared, rather than after each image or retrospectively after a set of images. One drawback was that we could not assess individual emotions like sadness, anger, and disgust. Given the diversity of the emotional content in the stimuli, however, we believed a global valence rating was the best way to capture the range of emotional experiences across all images.
Design
Participants were randomly assigned to either the just view condition or one of two regulation conditions. Participants in the just view condition (n ϭ 35 YAs and n ϭ 35 OAs) were instructed, "While you are looking at the pictures, your goal is to look naturally at what interests you, as if you were home watching TV." Participants in this group remained so throughout the study; the researcher repeated the instructions at the beginning of each task.
Instructions for the two regulation groups only differed for the second (reappraisal or just view) task (for a similar design, see Shiota & Levenson, 2009) . This decision allowed betweensubjects comparisons between detached and positive reappraisal and within-subject comparisons among general regulation, reappraisal, and suppression tasks. We could also make betweensubjects comparisons to the just view condition and within-subject comparisons to the more specific reappraisal and suppression instructions. Twenty-eight YAs and 26 OAs received generaldetached reappraisal-suppression instructions; 29 YAs and 28 OAs received general-positive reappraisal-suppression instructions.
Procedure
After giving informed consent, participants completed demographic and individual difference questionnaires on a computer. They were then introduced to the eye-tracking equipment and calibrated using a nine-point procedure. If necessary, participants were recalibrated between tasks.
Participants in the regulation groups completed the three tasks in a fixed order: general regulation, reappraisal, and suppression. The order of reappraisal and suppression followed the order proposed in the process model (Gross, 1998b) , and follows procedures from other research (Shiota & Levenson, 2009) . Participants in the just view group saw the same series of images as the regulation groups but received instructions to view naturally for each task. Participants were not aware of any other instruction conditions.
Each task lasted approximately 10 min and consisted of a silent slideshow of images. Participants sat at the computer with the mood rating slider in front of them on the desk. Before each image, a fixation cross appeared in the center of the screen for one second; participants were instructed to look at the fixation cross each time it appeared. At the beginning of the task, the researcher read the just view or regulation instructions out loud and answered participants' questions.
For each task, participants first viewed a block of negative images, followed by neutral and positive blocks. These served as a recovery period, allowing participants to return to a baseline level of affect and preventing negative mood from carrying over to the next task or leaving the lab. Because instructions were not repeated before the neutral and positive blocks, and it is not clear what it would mean to "minimize negative emotions" while viewing neutral and positive images, analyses are reported only for negative blocks.
For all three tasks, participants rated their affect continuously while viewing images. They were told:
As you are viewing the pictures, you will be rating your current emotion using this slider. It ranges from 0, which is extremely negative, to 10, which is extremely positive. The slider should always match what you are feeling, so you should keep your hand on it and move it up and down as your mood changes.
Actual data recorded increments from 0 to 100. Approximately every minute, a slide appeared on the screen to remind participants to keep rating their affect. The researcher suggested that when the slide appeared, participants could look down and check that the mood slider position matched their current feelings. Eye-tracking data were not analyzed for those slides.
Task 1 (general regulation vs. just view). Both regulation groups received the same instructions for the general regulation task: "While you are looking at the pictures, your goal is to try to minimize your negative emotions or feelings." This task was included so we could compare age differences in attention and affect between normal viewing and general emotion regulation. Specifically, we could examine whether attentional deployment This document is copyrighted by the American Psychological Association or one of its allied publishers.
(away from the most negative areas of the images) occurred spontaneously (in YAs, OAs, or both), when the goal was to minimize negative emotions, compared with normal viewing. Participants viewed 36 images each of negative, neutral, and positive valence for 4 s each. Task 2 (detached reappraisal vs. positive reappraisal vs. just view). Participants in the detached reappraisal group were told, "This time, while you are looking at the pictures, your goal is to try to minimize your negative emotions or feelings by adopting a detached and unemotional attitude." Participants in the positive reappraisal group were told, "This time, while you are looking at the pictures, your goal is to try to minimize your negative emotions or feelings by thinking about the positive aspects of what you are seeing." To accommodate the additional cognitive demands of reappraisal, 18 images of negative, neutral, and positive valence were shown for 9 s each, making the total task time equivalent to Tasks 1 and 3.
Task 3 (expressive suppression vs. just view). Both regulation groups received the same instructions for the suppression task:
This time, while you are looking at the pictures, your goal is to try to minimize your negative emotions by not letting your emotions show on your face, so someone watching you would not be able to know how you are feeling.
As in Task 1, participants viewed 36 images each of negative, neutral, and positive valence for 4 s each. Following the third task, participants were debriefed and compensated.
Results
Data Analysis
Data reduction. Participants were included in gaze analyses if the software could determine gaze location for more than 50% of the time on average. This eliminated those participants whose eyes were not trackable for anatomical reasons (e.g., obscured pupils due to droopy eyelids, glare from eyeglasses) or sessions involving serious technical issues. To ensure adequate sampling of fixations within stimuli, trials were excluded if gaze was tracked for less than 50% of the time (indicating low tracking for that trial) or if gaze was recorded at 100% of fixations outside the image (indicating calibration error). As participants were expected to look at the fixation cross between images, at least one fixation should have appeared within the image, even if they subsequently diverted their gaze after the image appeared. To ensure adequate sampling of stimuli, blocks were removed if they contained data from fewer than 50% of the trials for a given participant after this exclusion. In the general regulation versus just view task, 14,096 trials (72.5%) from 152 participants (84 YAs, 68 OAs) remained. In the reappraisal versus just view task, 7,483 trials (77.0%) from 153 participants (84 YAs, 69 OAs) remained. In the suppression versus just view task, 13,939 trials (71.7% of all trials) from 156 participants (84 YAs, 72 OAs) remained.
Fixation statistic. The fixation statistic used reflects the percent fixation in LookZones controlling for total fixation duration. That is, of the time spent fixating during the trial, what percent of the time was spent fixating in LookZones? This controls for variability in trial length across tasks and age differences in total fixation duration.
Suppression manipulation check.
To examine whether those in the regulation groups suppressed their emotional expression, two independent trained research assistants-blind to the instruction condition-coded videos of the negative block of the third (suppression vs. just view) task. Videos were available for 158 participants. Ratings were made on a 6-point scale from 0 (no expressivity) to 5 (very high expressivity) for 1 min (1:00 -1:59) of the video (see Ambady & Rosenthal, 1992 , for the validity of the "thin-slice" approach). Interrater reliability was high, r (154) 
Age Differences in Attention to Negative Emotional Content
To examine age differences in attention across instruction groups and tasks, we conducted a 2 (age group) ϫ 3 (instruction group) ϫ 3 (task) analysis of variance (ANOVA). 
Age Differences in Affect Across Emotion Regulation Tasks
To examine age differences in affect across instruction groups and tasks, we conducted a 2 (age group) ϫ 3 (instruction group) ϫ 3 (task) ANOVA. Affect, averaged across negative images for each task, served as the dependent variable. See Tables 2 and 3 and Figure 1 for descriptive and inferential statistics. Those in the just view group reported more affect than those in the regulation groups, which did not differ. There were no age differences and no Age ϫ Instruction group interaction. Overall, people reported the most negative affect in the first (general regulation or just view) task, followed by the third (suppression or just view) task, and the least in the second (reappraisal or just view) task. This was not This document is copyrighted by the American Psychological Association or one of its allied publishers.
moderated by age, but there was a Task ϫ Instruction interaction. The Age ϫ Instruction ϫ Task interaction was not significant. We followed the overall analysis with both between-and withinsubject analyses. Between-subjects analysis. To examine group differences, analyses were conducted for each task separately. For the first (general regulation vs. just view) task, a 2 (age) ϫ 3 (instruction group) between-subjects ANOVA showed no age differences, F(1, 54) ϭ .30, p ϭ .584, p 2 ϭ .002; no effect of instructions, 2 ϭ .021. In sum, though the regulation groups did not differ from the just view group when given general emotion regulation instructions, they reported less negative affect after receiving instructions to reappraise and after receiving instructions to suppress their expressions. The two regulation groups did not significantly differ from each other in any of the tasks. Effects of the instructions were not moderated by age, and there were no age differences in affect across the tasks.
Within-subject analysis. To assess the relative effects of general, reappraisal, and suppression instructions on affect, a 2 (age) ϫ 3 (task) ANOVA was conducted for each instruction group separately. To test for the effects of repeated tasks on affect, we examined whether affect declined for the just view group, who received the same instructions each time. There were no differences across tasks, F(2, 112) Figure 1 . Averaged affect ratings by age and instruction in negative blocks. Affect ratings were made on a scale from 0 (extremely negative) to 100 (extremely positive), with 50 indicating neutral. YA ϭ younger adult; OA ϭ older adult; JV ϭ just view group received normal viewing instructions for each task; REG 1 ϭ Regulation Group 1 received general emotion regulation instructions in Task 1, detached reappraisal instructions in Task 2, and expressive suppression instructions in Task 3; REG 2 ϭ Regulation Group 2 received general emotion regulation instructions in Task 1, positive reappraisal instructions in Task 2, and expressive suppression instructions in Task 3. This document is copyrighted by the American Psychological Association or one of its allied publishers.
d ϭ Ϫ.88; general regulation vs. suppression, d ϭ Ϫ.33; positive reappraisal vs. suppression, d ϭ .55). There was a significant age difference, F(1, 49) ϭ 5.66, p ϭ .021, p 2 ϭ .104, with younger people reporting less unpleasant affect (M ϭ 39.16, SD ϭ 11.45) than OAs (M ϭ 33.67, SD ϭ 13.02); but no Task ϫ Age interaction, F(2, 98) ϭ 1.11, p ϭ .335, p 2 ϭ .022. In sum, whereas the just view group reported similar levels of negative emotion across the three tasks, both regulation groups reported less during the suppression task, and even less during the reappraisal task, compared with general instructions to regulate their emotions. This did not appear to vary by age group.
Age Differences in the Role of Attention in Emotion Regulation
Finally, we examined the contribution of visual fixation to the effects of general emotion regulation, reappraisal, and suppression on affect in younger and OAs. We conducted hierarchical linear regression analyses affect, entering fixation (centered) in Step 1, age (dummy coded with 0 ϭ YA, 1 ϭ OA) in Step 2, and their interaction in Step 3. For ease of interpretation, we examined each task and regulation group separately.
Fixation was not related to affect for any groups in any of the tasks (Table 4 displays beta coefficients and variance explained). There were no significant effects of age in any of the models (ps Ͼ .15), and no Age ϫ Fixation interactions (ps Ͼ .20). Thus, there was no evidence that attention was differentially related to affect under the various instructions to regulate.
Discussion
SST suggests that as people age, motivation to maintain and enhance momentary emotional well-being increases. Meanwhile, cognitive and physical resources that decline with age may make some emotion regulation strategies less effective. In this research, we examined (a) age differences in attentional processes under normal viewing and a variety of emotion regulation instructions, (b) the relative effectiveness of a variety of emotion regulation instructions both between and within participants, and (c) the relationship between attentional processes and online affect during these emotion regulatory tasks.
Age, Attention, and Affect
We found age was related to attention in a generalized way: OAs spent less time fixating in negative areas than YAs across all tasks and conditions-whether instructed to view naturally or to minimize negative emotions, and whether instructed to generally minimize negative emotions, use detached reappraisal, positive reappraisal, or expressive suppression. This is consistent with positivity effects as proposed by SST, which suggests that chronically activated emotional well-being goals motivate OAs to prioritize positive information over negative. Thus, OAs may avoid focusing on negative content to promote well-being goals, even in the absence of instructions to regulate, because this is their default mode of information processing.
In contrast, we found no evidence that attention was related to affect for either age group under any instruction condition. This highlights the need to distinguish age differences in cognitive processes from the outcomes of such processes (Isaacowitz & Blanchard-Fields, 2012) . In other words, OAs may be more motivated to maximize emotional well-being, but motivated cognitive or behavioral patterns may not result in better emotional experience.
Our findings do not imply that attention is unrelated to affect in general, but rather that person-and situation-level factors may influence the attention-affect link. Both theory (Gross, 1998b ) and a meta-analysis (Webb et al., 2012) suggest that attentional deployment in the form of distraction can be an effective emotion regulation strategy. Directing gaze away from negative images has also helped OAs specifically to reduce negative emotionsalthough only those OAs with strong attentional control abilities (Isaacowitz et al., 2009; Noh et al., 2011) . One possibility, therefore, is that individual differences not tested here moderate the attention-affect relationship.
Measurement and situational factors may also have reduced the role of attention in the current study. Here, we measured global affect and overt attention to the most emotionally evocative parts of negative images. It is possible that attention is more relevant for specific emotions, insofar as it contributes to the appraisal process that gives rise to discrete emotional states like anger and sadness, or for positive affect, if preferences toward positive stimuli on average buffer OAs from negative experiences. Another possibility is that overt attentional deployment contributes to emotion regulation only when accompanied by covert attentional shifts as well; that is, only when people can successfully shift the content of their mind. Looking away may not have been sufficient to distract participants from the content of the images. As discussed below, we do not know what participants were thinking as they viewed
Table 4 Fixation Slopes and Variance Explained in Hierarchical Linear Regression of Fixation and Age Predicting Affect
Step 1: Fixation
Step 2: Age
Step 3: Fixation ϫ Age Note. Affect was averaged across all negative images within each task. Regressions were conducted separately for each instruction group for each task. Fixation was centered on the mean. Age was dummy coded (0 ϭ YA, 1 ϭ OA). This document is copyrighted by the American Psychological Association or one of its allied publishers.
images, or what other cognitive strategies they may have employed that could have obscured the attention-affect link. Attention is also driven by many factors, and older participants may have been diverting attention away from the most negative parts of images for reasons other than emotion regulation (e.g., boredom, curiosity about other content on the screen or in the testing room). For example, they may be more interested in contextual information than YAs, causing them to look outside central LookZones (Ngo & Isaacowitz, 2015) . In sum, the general age preference we found in the current study is broadly consistent with SST's assertion that OAs show chronically activated emotion regulatory goals, though the lack of relationship between attention and affect suggests that it does not always follow that such attentional patterns predict emotional well-being.
YAs did not show any differences across tasks or conditions in their attention, either. Therefore, in contrast to other research showing YAs' situation selection behavior can shift to parallel OAs' (Livingstone & Isaacowitz, 2015) , instructing YAs to minimize negative emotions did not cause them to change their attentional patterns. Several studies have shown that YAs are more willing to engage with negative material when asked to regulate their emotions (Noh et al., 2011; Scheibe et al., 2015) . Therefore, YAs asked to regulate generally seem to have enlisted strategies other than attentional deployment, like reappraisal, mental distraction (thinking about unrelated things, as opposed to visual distraction, or looking away). Whatever those strategies were, however, they did not seem to be as effective in reducing negative affect as the strategies of reappraisal and suppression, as there was no difference in affect between the just view and regulate groups in the general regulation instruction condition.
Age, Emotion Regulation Instructions, and Affect
In contrast to the attention findings, we found instructions to regulate were more closely related to affect than age was. Instructions to use a specific strategy-especially reappraisal-were more effective in reducing negative affect than general instructions to regulate. This aligns with other findings that successfully accomplishing goals requires knowledge of "how" to do so (e.g., Gollwitzer & Brandstätter, 1997) . Consistent with past research, reappraisal was more effective than suppression in reducing negative affect (Gross, 1998a; Webb et al., 2012) . Detached and positive reappraisal did not differ in their effectiveness.
We also found no evidence of age differences in affect in response to general emotion regulation instructions, detached or positive reappraisal, or expressive suppression. This contrasts with other research (Lohani & Isaacowitz, 2014; Shiota & Levenson, 2009) showing that YAs were more effective at using detached reappraisal, whereas OAs were more effective at using positive reappraisal. These past studies focused on specific emotionssadness (Lohani & Isaacowitz, 2014) and sadness and disgust (Shiota & Levenson, 2009) , whereas the images in the current study were designed to elicit various negative emotions, including sadness, disgust, anger, and fear (Lang et al., 2008) . This may present different challenges and/or opportunities for emotion regulation. The current study also used images rather than videos. The length or complexity of the video stimuli may have contributed to the emergence of age differences in effectiveness. For example, greater involvement in the video's narrative may have made remaining detached more difficult for OAs, whereas the ability may be maintained more easily during the brief exposure of an image. Our participants were also continuously rating their affect while viewing the images, in contrast to global ratings completed after viewing videos as in previous research. A prompt to rate affect at the end of the video may initiate global reappraisal of the video after the fact, rather than providing real-time ratings during the video itself.
The exploratory analyses examining the links between attention and affect offered a test of an additional explanation. Some theories of emotion and aging predict that reappraisal would be the most difficult of the strategies tested here for OAs to employ, as it requires greater cognitive resources (e.g., Urry & Gross, 2010) . Other research has suggested (but did not directly test) that OAs can employ positive reappraisal effectively because it draws upon age-related information processing tendencies (i.e., positivity effects; Shiota & Levenson, 2009 ). The current research did not support this hypothesis, as neither younger nor older participants showed differences in looking patterns under reappraisal compared with other conditions.
In sum, although some past research has shown age differences in specific emotion regulation strategies, they may not generalize to all methodological designs and broader circumstances. The finding that OAs generally did not differ from YAs in their affect across these tasks is broadly consistent with maintenance of emotion regulation abilities in older age, though there was little evidence of an age advantage as might be predicted by SST. Taken together with past research, the mixed findings reiterate the idea that even if OAs are more motivated to regulate their emotions, there are some cases in which they do, and some where they do not, succeed in doing so.
Limitations and Future Directions
This study raises several questions about the nature of attention for emotion regulation in younger and OAs. In this study, we examined attention only to negative stimuli. Given the instructions at the beginning of the task, it would have been strange to analyze attention to neutral and positive stimuli while "minimizing negative emotions." SST emphasizes the contrast between positive and negative material; therefore, it would be useful to examine how emotion regulation goals influence attention to positive material, and even to mixed emotional content (e.g., scenes of comfort within a negative context). In other words, although attention away from the most negative parts of images was generally not related to affect in this study, OAs may use attentional deployment toward positive parts of images to boost their emotional well-being under other circumstances.
Another question is whether there are differences in how YAs and OAs implement reappraisal for emotion regulation. We do not know, for example, the thoughts that YAs and OAs used to reappraise in a detached or positive way. We also do not know what emotion regulation strategies (if any) participants were using during the general regulation task. Though we measured overt visual attention, there are several other possibilities not assessed here, like mental distraction (covert attentional shifts, or thinking about something unrelated) and physiological regulation (e.g., through regulating breath). This document is copyrighted by the American Psychological Association or one of its allied publishers.
We also wish to address several design considerations. First, task order was fixed, following the process model and past research using within-subject designs (Shiota & Levenson, 2009 ). This raises the possibility for carryover effects from reappraisal to suppression for those who received regulation instructions. A manipulation check showed participants who received suppression instructions did show reduced expressivity, suggesting they were engaging in suppression, but it is nonetheless possible they were also engaging in some form of reappraisal. The lower levels of affect in the third (suppression) compared with the second (reappraisal) task speak against the idea that they were using only reappraisal; or if they were, it declined in effectiveness over time. Additionally, some studies have found effects of suppression on subjective experience (Bebko et al., 2011; Goldin, McRae, Ramel, & Gross, 2008) , perhaps due to the cognitive load of maintaining motor control that distracts from the stimuli or experience (Goldin et al., 2008) .
Second, we used self-reported global affect as our measurement of effectiveness, possibly introducing demand characteristics. Though it is possible people who received instructions to regulate responded more positively because that was what they thought the researchers expected, the variability in affect ratings provide some evidence against this. Though some participants were instructed to minimize their negative emotions during the first task, there was no difference in reported affect between the just view participants and those in the regulation instructions group. Reappraisal instructions also resulted in less negative affect than suppression and general reappraisal instructions; this is consistent with a large literature on the effectiveness of these specific emotion regulation strategies (see Webb et al., 2012) . Nevertheless, it would be helpful to examine additional measures, like physiological response, throughout similar sessions, for additional evidence of effectiveness. Additionally, past research has found different relationships between age and discrete emotions (e.g., sadness and anger; Kunzmann & Thomas, 2014) , so it is possible these effects may vary by specific emotional content.
Finally, stimulus presentation times varied across tasks; this introduces the possibility that differences across tasks were due to presentation time, rather than instructions. We made this decision, in the absence of clear gold standards in the field for presentation time across strategies, to allow ample time for OAs and YAs to employ cognitive reappraisal; attentional deployment and expressive suppression would not require elaborate cognitive processes and could be implemented more quickly. This may be one reason why age differences in affect in the reappraisal (vs. just view) task did not emerge: Perhaps, given ample time to reappraise, OAs are as capable as YAs. Moreover, we were not interested in differences among the tasks (the main effect of task), but rather how age differences in attention and affect differed between the just view and regulation group(s). Nonetheless, it will be important in the future to examine how attentional and affective processes unfold over varying amounts of time.
It is unlikely that presentation time explains all the effects. The just view group serves as an important comparison: their affect did not vary across the three tasks. Therefore, it is unlikely that the reappraisal groups reported less negative affect only because they viewed fewer images for longer. Overall, participants did fixate less in LookZones in the second task, suggesting there was more time to process background information, but this did not vary by age group. We analyzed fixation within the first 4 s of the second task, and compared it with the first and third task, and found the same pattern: OAs fixated less in LookZones even in the first 4 s, and this did not vary by instructions to regulate.
Conclusion
This research drew upon several models of emotional aging to examine how emotion regulation varies across age groups (Carstensen et al., 1999; Charles, 2010; Urry & Gross, 2010) . We found evidence consistent with the idea that OAs are more motivated to maintain emotional well-being: They attended less to the negative parts of images, whether instructed to regulate or not. Consistent with other research, however, we found those attentional tendencies were not reliably linked to better emotional outcomes (Isaacowitz & Blanchard-Fields, 2012) . In contrast to some other research, we found no age differences in effects of reappraisal or suppression on affect. Research on this topic is young, however, and differences among studies using different stimuli and instructions may reflect important moderators of emotion regulation effectiveness. Finally, there was little evidence that attention is related to the effective use of these strategies. This highlights the need to investigate other processes by which YAs and OAs implement specific emotion regulation strategies, and the resources that make the implementation possible.
